This study investigates pathways from alcohol outcome expectancies to alcohol-related problems (ARPs), considering alcohol volume and episodic heavy drinking (EHD) as potential mediators. It is further examined whether these pathways vary by age. The population-based sample comprised 6,823 individuals aged 18 to 64 years reporting alcohol use in the past year. Direct and indirect effects of five alcohol expectancies (social assertiveness, tension reduction, sexual enhancement, cognitive impairment, aggression) and alcohol use (average daily intake, EHD) on a latent measure of ARPs (six items of the Alcohol Use Disorders Identification Test) were investigated. A multiple-group structural equation model with three age groups (18 to 24, 25 to 44, 45 to 64 years) was examined. In individuals aged 18 to 24 years, social assertiveness expectancies were positively associated with average intake and EHD, which in turn were associated with more ARPs. In addition, expectancies related to cognitive impairment and aggression were directly linked to more ARPs without mediation in this age group. In individuals aged 25 years and older, tension reduction expectancies were associated with more ARPs through increased average intake. In contrast, high scores on cognitive impairment were associated with lower average intake and in turn with fewer ARPs. Challenging expectancies of sociability in young and expectancies of relaxation in mid adulthood might help decrease high-risk drinking and subsequently ARPs. Considering negative alcohol expectancies may help to identify younger individuals at high risk for ARPs, even if they have not previously exhibited repeated excessive drinking.
However, alcohol expectancies have also been thought to directly affect psychological and behavioral outcomes of drinking without mediation of individual drinking behavior (Goldman, 1994) . For example, one study (Turrisi, Wiersma & Hughes, 2000) found that positive expectancies were associated with a higher likelihood to experience blackouts, hangover symptoms, and fights, even when drinking was statistically controlled for. The authors argued that the existence of strong positive expectancies may bias cognitive information processing by masking the negative consequences of alcohol use. Individuals holding such expectancies may consider the risk to experience ARPs as less likely, so that they engage in more risk taking regardless of the amount of drinking (Fromme, Katz & D'Amico, 1997) .
With regard to negative alcohol expectancies, Borders, Barnwell, and Earleywine (2007) found that individuals expecting alcohol to increase aggression were more likely to report aggressive acts and hostile feelings after drinking, independent of the amount of alcohol consumed. In addition, in an experimental study Fillmore, Carscadden and Vogel-Sprott (1998) showed that individuals had worse cognitive performance when they believed that alcohol impairs cognitive function, even when administered a placebo instead of alcohol.
These findings suggest that other aspects than drinking behavior, such as individual differences in the response to alcohol as well as environmental factors, may influence both expectancies and ARPs and may thus account for the observed direct effects. For example, given the same amount of alcohol intake, high physiological vulnerability or biased cognitive evaluation may predispose some individuals to expect more aggression and to become more aggressive when drinking. In addition, specific social drinking situations (e.g., in a bar with peers) may also increase the level of alcohol-related expectancies and problems.
In sum, there is theoretical and empirical evidence suggesting a complex conceptual framework for the association between the endorsement of alcohol expectancies and the occurrence of ARPs. Yet the majority of studies rely on individual drinking behavior as a mediator between the two variables. Moreover, the body of expectancy studies is restricted to undergraduate students or young adults, neglecting substantial evidence for the differential impact of expectancies on alcohol use in middle-aged and older adults (Leigh & Stacy, 2004; Nicolai, Moshagen & Demmel, 2012; Satre & Knight, 2001 ).
The current study represents an extension of earlier work (Pabst, Baumeister & Kraus, 2010) on the role of expectancies in relation to alcohol consumption in several age groups. This previous study demonstrated that individuals younger than 30 years drank more when they believed that alcohol facilitates social interaction or enhances sexual experience, whereas older individuals drank less when they expected drinking to result in cognitive impairment. However, the differential pathways linking specific expectancies to ARPs have not been considered.
This study was designed to delineate the effects of alcohol expectancies on ARPs that are mediated by drinking behavior (i.e., indirect effect) from those that are not mediated by drinking behavior (i.e., direct effect). In particular, we aimed to examine path associations between five domains of expectancies and ARPs, considering alcohol volume and episodic heavy drinking as potential mediators. Given that expectancies, drinking behavior, and the occurrence of ARPs are all subject to life-course variations, we further examine whether these associations vary by age. Based on previous findings in young adults, we hypothesized that expectancies of social assertiveness (Turrisi et al., 2000) , cognitive impairment (Fillmore et al., 1998) , and aggression (Borders et al., 2007) are directly associated with more ARPs in younger ages, independent of drinking behavior. Drawing on the literature on age differences in the endorsement of alcohol expectancies (Leigh & Stacy 2004; Lundahl, Davis, Adesso & Lukas, 1997; Nicolai et al., 2012; Pabst et al., 2010; Satre & Knight 2001) , we also expected several indirect effects. Because heavy drinking episodes are more frequent in younger than in older adults (Babor et al., 2010) , expectancies of social assertiveness and sexual enhancement are hypothesized to be indirectly associated with more ARPs via episodic heavy drinking in younger age groups. In addition, because drinking tends to be more regular but less hazardous in later adulthood (Edwards et al., 1994) , cognitive impairment expectancies are hypothesized to be indirectly associated with less ARPs via alcohol volume in older age groups. Finally, because tension reduction expectancies have been shown to predict alcohol quantity in both younger and older respondents (Orford, Krishnan, Balaam, Everitt & van der Graaf, 2004; Pabst et al., 2010) , we expect an indirect effect on ARPs via alcohol volume in all age groups.
Method Data
Data from the 2009 German Epidemiological Survey of Substance Abuse (ESA) covering the adult general population were used (Kraus & Pabst, 2010a) . Using a two-stage probability sampling design, individuals were randomly selected from population registers. To assure equal representation across all age groups, younger birth cohorts were over-and older birth cohorts were undersampled. A mixed-mode design including self-administered questionnaires, telephone, and Internet interviews was applied. Sensitivity analyses revealed a high comparability of alcohol consumption estimates between the three modes, which justifies for pooling the data (Kraus & Pabst, 2010b) . The full sample comprised 8,030 individuals aged 18 to 64 years; the response rate was 50% (AAPOR Response Rate 3). Informed consent was obtained from all participants. The study was approved by the ethics committee of the German Psychological Society (DGPs).
Analytical Sample
The sample was restricted to respondents who reported to have drunk alcohol within the past 12 months (n ϭ 7,207, 89.8%). Of the remaining participants, those who failed to answer one or more questions on ARPs (n ϭ 62, 0.9%) were excluded. Likewise, individuals with missing values in more than 50% of the items on alcohol expectancies and/or more than one item on each of the expectancy subscales were discarded (n ϭ 149, 2.1%). Another 173 individuals (2.4%) were excluded because their responses on alcohol quantity and episodic heavy drinking were either missing or contradictory. The analytical sample consisted of n ϭ 6,823 individuals (85.0%) aged 18 to 64 years. The mean Ϯ SD age of this subsample was 41.3 Ϯ 12.8 years; 54% were female. Missing data in the remaining indicator variables ranged from 0.1% to This document is copyrighted by the American Psychological Association or one of its allied publishers.
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1.1% and were handled using Full Information Maximum Likelihood (FIML) estimation in Mplus (Muthén & Muthén, 1998 .
Measures
Alcohol expectancies. Participants were administered a short version of the Comprehensive Alcohol Expectancy Questionnaire (CAEQ; Demmel & Hagen, 2003; Nicolai, Demmel & Moshagen, 2010) , which measures five dimensions of alcohol expectancies: (1) social assertiveness, (2) tension reduction, (3) sexual enhancement, (4) cognitive impairment, and (5) aggression. The scale used in the ESA-survey contains 20 items with the highest factor loadings on each of the five dimensions. Participants were asked to respond to short phrases prefaced by "When I drink alcohol . . ." to indicate the subjective probability of an alcohol effect on a fivepoint rating scale (1 ϭ not at all, 5 ϭ definitely). Items are, for example, "I feel more self-confident," "I forget worries," or "it makes me short-tempered." Internal consistency of the instrument ranged between ␣ ϭ .78 (tension reduction) and ␣ ϭ .90 (social assertiveness). Measurement invariance of the CAEQ across age, gender, and different drinking groups as well as discriminant validity in the endorsement of alcohol expectancies across drinking and age groups in community samples have been established (Nicolai, 2007) . The five alcohol expectancy subscales were treated as latent variables in the analyses.
Drinking behavior. Two indicators of alcohol use within the past 12 months were considered: average intake and episodic heavy drinking (EHD). For each beverage type (beer/wine/spirits/ mixed alcoholic beverages), a quantity-frequency measure was used to assess alcohol volume: (i) "During the past 12 months, on how many days did you drink [beverage] ?" and (ii) "On average, on a day when you drank [beverage] , how many glasses of [beverage] did you drink?" Average intake (in grams of ethanol per day) was calculated by multiplying frequency and quantity per drinking day, using beverage-specific standard ethanol contents (Bühringer et al., 2002) .
EHD was defined as the intake of five or more drinks of any alcoholic beverage at a single occasion and was assessed by asking "During the past 12 months, on how many days did you drink five or more drinks containing any alcohol on a single occasion?" Average intake and EHD were log-transformed as they followed approximately a log-normal distribution. The transformed measures were included as observed variables in the structural equation models.
Alcohol-related problems. Alcohol-related problems were assessed using a German-language version of the Alcohol Use Disorders Identification Test (AUDIT; Babor, Higgins-Biddle, Saunders & Monteiro, 2001) . Conceptually, the AUDIT covers three separable domains, that is, consumption, harmful use, and dependence (Rist, Gloeckner-Rist & Demmel, 2009) . Other studies in the general population (e.g., Shevlin & Smith, 2007) argue for a two-dimensional structure of the consumption and adverse consequences items, not distinguishing between harmful use and dependence. In the present analysis, we selected the items of the adverse consequences factor to measure ARPs by asking respondents whether as a result of their alcohol use they had experienced one of the following problems: (1) impaired control over drinking, (2) role failures, (3) feelings of guilt or remorse, (4) blackouts, (5) alcohol-related injuries, and (6) other's concerns about drinking. The AUDIT-item "morning drinking" was not included because it was affirmed by less than one percent of the participants (n ϭ 38). The first four items refer to the frequency in the previous 12 months and were coded from 1 to 5, including the answer categories never, less than monthly, monthly, weekly, and (almost) daily. The latter two response categories on items 1, 2, and 4 resulted in sparsely populated cells and were collapsed into the category weekly. Response categories for items 5 and 6 included never, yes, but not in the last year, and yes, during the last year (coded from 1 to 3). Cronbach's alpha of this set of items was ␣ ϭ .74, suggesting adequate internal reliability. ARPs were treated as latent variable in the analyses.
Covariates. Age, gender, education, and marital status served as covariates. To evaluate associations between expectancies, drinking behavior, and ARPs in different stages of life, respondents were stratified into three age groups: 18 to 24, 25 to 44, and 45 to 64 years. This grouping is considered to best delineate differences in consumption and ARPs between younger, early, and late middle-aged adults in the general population (Kraus, Pabst & Müller, 2008) . In addition, age was included as a continuous variable in all analyses to adjust for age differences within each group. Gender was included in all models. The highest level of education achieved was assessed and further categorized into less, equal, or more than 10 years of school completed. Marital status distinguished between married and unmarried/widowed/divorced individuals.
Analyses
Data of the 2009 ESA were statistically weighted to account for the disproportionate sampling and differences in sociodemographic characteristics from the German adult population in 2009. Bivariate statistics were calculated for descriptive statistics using survey procedures of the Stata 10.1 SE software package (StataCorp LP, College Station, TX) to adjust for the complex sampling design. Differences between age groups were tested using Pearson chi-square tests with Rao/Scott correction for qualitative and Wilcoxon's two-sample tests for quantitative variables.
Structural equation modeling was used to examine mediational associations in the following path model: alcohol expectancies ¡ drinking behavior ¡ ARPs. Mediation effects were evaluated in a single-step model (MacKinnon, Fairchild & Fritz, 2007) . Accordingly, mediation is indicated if the product (a‫ء‬b) of the coefficients of a path between an expectancy dimension and a consumption measure (a) and the path between the consumption measure and ARPs (b) is statistically significant (i.e., indirect effect). If the path from the expectancy dimension to ARPs (c) is also significant (i.e., direct effect), there is evidence for partial mediation. Full mediation is assumed if there is no direct effect, that is, c is nonsignificant.
Age differences in the path model were evaluated using Mplus 5 multiple-group analysis (Muthén & Muthén, 1998 . First, measurement models for alcohol expectancies and ARPs were developed and analyzed using confirmatory factor analysis. Second, measurement invariance was tested to determine whether the measurement parameters (e.g., factor loadings) are equal across age groups. Parameters deviating from model invariance were allowed to differ across groups, yielding partial measurement This document is copyrighted by the American Psychological Association or one of its allied publishers.
invariance. In addition, population heterogeneity was tested to determine whether the structural parameters (e.g., factor means) are different across age groups. Third, a multiple-group structural equation model (SEM) was estimated to simultaneously test the path model across the three age groups. Gender, age, education, and marital status were included as covariates. Finally, mediation effects and associated confidence intervals for each group were derived from that model. Because items associated with expectancies and ARPs were ordered categorical, the WLSMV-estimator was used for calculating regression coefficients. Huber-White robust standard errors were computed to account for the complex sampling design of the ESA. In addition, the final model was reestimated by means of bootstrap resampling to ensure the accuracy of confidence intervals for mediation effects (MacKinnon, Lockwood & Williams, 2004) . Significance levels of the mediation model were adjusted using the Bonferroni correction to guard against inflating alpha levels from multiple-hypothesis testing (i.e., five direct and 10 indirect effects in each of the three age groups; p Ͻ ␣/45). This rather conservative method was also used to counteract the fact that studies with large sample sizes tend to yield highly significant results for weak relationships that have no substantive importance (Utts & Heckard, 2005) . In addition, the proportion of variance in ARPs explained by a particular indirect effect is reported as an effect size measure for mediation (Fairchild, MacKinnon, Taborga & Taylor, 2009 ). Comparisons of nested models were evaluated using robust chi square difference tests (Asparouhov & Muthén, 2006) . The comparative fit index (CFI), the Tucker-Lewis index (TLI), and the root mean square error of approximation (RMSEA) were used to evaluate model fit. Values close to .95 for the CFI/TLI and values close to .06 for the RMSEA are considered a good fit of the model to the data (Hu & Bentler, 1999) .
Results

Descriptive Statistics
Compared with the reference group of 18-to 24-year-olds, the achieved level of education was higher among respondents aged 25 to 44 years and lower among those aged 45 years and older (see Table 1 ). Regarding alcohol expectancies, average scores on all five dimensions were lower among older than among 18-to 24-year-old respondents. In addition, average alcohol intake was lower in respondents aged 25 to 44 years, and the number of days with EHD was lower in respondents aged 25 to 64 years, compared with those younger than 25 years. Younger respondents were also more likely than 25-to 64-year-olds to show any alcohol-related problem within the past 12 months. The most frequently endorsed This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
problem among 18-to 24-year-olds was the experience of blackouts, whereas feelings of guilt after drinking were most frequently experienced by older respondents.
Intercorrelations were moderate between alcohol expectancy dimensions (.30 Յ r xy Յ .67) and between the consumption variables (r xy ϭ .53) (see Table 2 ). Alcohol-related problems were correlated somewhat lower (.22 Յ r xy Յ .45). Zero-order correlations of ARPs with the predictor variables were low (r role failure with sexual enhancement ϭ .10) to moderate (r blackouts with episodic heavy drinking ϭ .41).
Measurement Models
First, confirmatory factor analyses of the measurement models underlying the CAEQ and AUDIT items were performed. Regarding the CAEQ, a five-factor solution explained the covariances in the answers of the 20 items best (expectancy model: 2 [62] ϭ 2,522.39, p Ͻ .001; CFI ϭ .950; TLI ϭ .985; RMSEA ϭ .076). This model replicates previous results (Demmel & Hagen, 2003; Nicolai et al., 2010) 
Measurement Invariance and Population Heterogeneity
To test the equivalence of the measurement models across the three age groups, models were run constraining all factor loadings and intercepts to equality, that is, measurement invariance. These models were then modified by freeing parameters that strongly indicated noninvariance across the groups. The resulting models yielded partial measurement invariance and were preferred over their constrained counterparts (expectancy model: ⌬ (Steenkamp & Baumgartner, 1998) .
In addition, factor means and (co)variances were constrained to equality to test whether the structural parameters in the measurement models differed between the three age groups, that is, population heterogeneity. These constrained models had to be rejected suggesting significant differences in the means of the latent variables across the age groups (expectancy model: 
Multiple-Group SEM
Next, the measurement models for expectancies and ARPs were extended to a multiple-group SEM, and differences between the age groups were analyzed. Average intake and EHD were modeled as mediators of the associations between the five latent expectancies and the latent ARPs measure. In addition, direct paths between the five expectancies and ARPs were estimated. The latent expectancy variables were allowed to covary, because these all define anticipated effects from drinking and are thus expected to be correlated (Demmel & Hagen, 2003 
Mediation Effects Across Age Groups
Results of the multiple-group SEM are shown as unstandardized path coefficients (i.e., ␤) with associated standard errors in Table  3 . For illustration purposes, the standardized estimates (i.e., ␤ STDYX ) of the paths that were statistically significant at p Ͻ .05 when correcting for alpha inflation are presented for each age group in Figures 1 to 3. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. problems explained by average intake, episodic heavy drinking, and alcohol expectancies. The SEs and the 95% CI for the indirect effects were obtained from a bias-corrected bootstrap with 2,000 resamples; Bonferroni-corrected significance levels:
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18-to 24-year-olds. The standardized coefficients for respondents aged 18 to 24 years are shown in Figure 1 . Higher scores on social assertiveness expectancies were linked to increased average intake (␤ STDYX ϭ .23), which in turn was linked to more ARPs (␤ STDYX ϭ .34). There was no direct effect indicating full mediation (␤ ϭ .08; CI: .06, .12), with 15.0% of the variance in ARPs accounted for by the indirect effect (see Table 3 ). Social assertiveness expectancies were further associated with more frequent EHD, which in turn was associated with more ARPs (␤ ϭ .04; CI: .02, .08). In addition, expectancies related to cognitive impairment (␤ STDYX ϭ .20) and aggression (␤ STDYX ϭ .25) were directly linked to more ARPs without mediation of individual drinking behavior.
25-to 44-year-olds. As shown in Figure 2 , tension reduction expectancies were positively associated with average intake which was in turn associated with more ARPs among 25-to 44-year-olds (␤ ϭ .17; CI: .11, .28). In contrast, expectancies of cognitive impairment predicted lower average intake and fewer ARPs in this age group (␤ ϭ -.09; CI: -.14, -.05). Partial mediation was observed with regard to aggression expectancies, with higher expectancy levels predicting more days with EHD and more ARPs (␤ ϭ .03; CI: .02, .04). Alcohol aggression expectancies also predicted average intake (␤ STDYX ϭ .11), but there was no significant mediation effect on ARPs when correcting for multiple testing.
45-to 64-year-olds. With the exception of aggression expectancies, findings for 45-to 64-year-olds were similar to those of the middle age group (see Figure 3) . Average intake fully mediated the association of tension reduction expectancies with ARPs (␤ ϭ .43; CI: .29, .63). In addition, expectancies of cognitive impairment were linked to decreased average intake, which in turn was associated with fewer ARPs (␤ ϭ -.10; CI: -.20, -.05). None of the five expectancies predicted EHD in this age group.
Discussion
The present study examined direct and indirect effects of multidimensional alcohol expectancies on ARPs in different age groups of the general population, considering alcohol intake and EHD as potential mediators. Results revealed indirect effects in all age groups, although the nature of these relationships varied considerably. This suggests the existence of age-specific pathways linking specific expectancies to ARPs as a function of individual drinking behavior. Furthermore, there is evidence for the existence of pathways not subject to the level of alcohol use in young adults. Such direct effects do not exist in older age groups.
In individuals aged 18 to 24 years, alcohol expectancies of cognitive impairment and aggression were positively related to ARPs without mediation of drinking behavior. This confirms our hypothesis and adds to previous evidence that drinkers who endorsed higher negative expectancies were more likely to report alcohol dependence symptoms, independent of the level of alcohol intake (Greenfield et al., 2009) . One explanation for our findings may be that younger drinkers have a lower tolerance to the effects of alcohol than experienced drinkers (Zeigler et al., 2005) or prefer drinking locations (e.g., bars or pubs) in which the risk of expe- .19** Figure 1 . Multiple-group SEM for 18-to 24-year-olds (n ϭ 1.783). Standardized coefficients are shown for significant paths only. Dotted arrows indicate covariances. The measurement models for the latent variables, associated errors, and covariances, as well as the covariates age, gender, education, and marital status, are estimated but not shown. Bonferroni-corrected significance levels:
riencing ARPs is higher per se (Turrisi & Wiersma, 1999) . As a result, they could experience ARPs more frequently and expect them as "usual" short-term effects of drinking, even if they had a similar drinking behavior as older drinkers. Other explanations include that younger drinkers may be more willing to take the risks of alcohol, or that they may not perceive problems as harmful enough to limit their consumption. Furthermore, adults aged 18 to 24 years holding strong social assertiveness expectancies reported higher alcohol intake and more frequent EHD, which was in turn associated with a higher likelihood to experience ARPs. Young drinkers were not more likely to report more ARPs per se when holding such expectancies, failing to support our initial hypothesis. In addition, social assertiveness expectancies were associated neither with drinking nor with ARPs in older respondents. These findings support the view that positive reinforcement is the major process promoting high-risk drinking and subsequently the experience of ARPs in young adults (Lindenmeyer & Rost, 2008) .
As hypothesized, respondents drank more on average and were more likely to report ARPs when holding expectations of tension reduction. However, this was evident only among adults 25 years and older. Whereas young adults drink more to enhance social pleasures, middle-aged adults seem to drink more to avoid negative affect or to cope with stressful life events. For example, transitioning into parenthood was found to be associated with increased distress and higher levels of drinking among middleaged adults (Richman, Rospenda & Kelley, 1995) . In addition, negative life events such as widowhood, hospitalization, or a decline in economic status represent risk factors in older individuals who may consider drinking as an appropriate coping strategy (Menninger, 2002) .
Unexpectedly, respondents aged 25 to 44 years were found to engage in EHD more frequently and to report more ARPs when they expected drinking to result in aggression. A similar finding was reported by Zhang, Welte, and Wieczorek (2002) in adolescents, showing that heavy drinking can lead to violent behavior especially in those who believe that drinking might have such effects on them. The authors concluded that alcohol may be used to excuse or even promote violent behavior. Another explanation may be that middle-aged individuals are more aware that others consider them as less responsible for their behavior while drunk (Zhang et al., 2002) . However, the mediation in our model was partial, indicating that the endorsement of aggression expectancies may be generally associated with the experience of more ARPs in middle-aged individuals.
The model further revealed a negative mediational association. As expected, the belief that alcohol impairs cognitive function was associated with lower average intake, which was linked to fewer ARPs among those aged 25 and older. This adds to previous research showing that negative alcohol expectancies are important contributors to reduced drinking levels or abstention in older drinkers (Leigh & Stacy, 2004; Nicolai et al., 2012; Pabst et al., 2010) . The results of this study indicate that such expectancies also have a protective effect on ARPs via lower average intake in early middle-and late middle-aged individuals. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Our hypothesis on sexual enhancement expectancies could not be confirmed. No effects on drinking behavior and ARPs were observed in our model, neither in the younger nor the older age groups. This does not necessarily contrast with our previous observation that younger adults drank more than older adults when they believed that alcohol enhances sexual experience (Pabst et al., 2010) . Although the previous study revealed a significant interaction effect between expectancies related to sexual enhancement and age, main effects of sexual enhancement on drinking were not significant. In addition, the present finding may also result from the fact that the AUDIT does not include items on ARPs that could be reasonable outcomes of expectancies related to sexual enhancement.
This study also has some limitations. First, the response rate of 50% increases the probability of nonresponse bias. However, comparing our weighted sample with population census data revealed only marginal differences in the distributions of socioeconomic and demographic variables (Kraus & Pabst, 2010b) . Second, the outcome was included as a latent variable, considering direct and indirect relationships between alcohol expectancies and ARPs in general rather than to model the types of problems separately. Third, other factors than that included in our models may account for additional variance in drinking and ARPs. For example, drinking motives (Kuntsche, Wiers, Janssen & Gmel, 2010) or drinking refusal self-efficacy (Gullo, Dawe, Kambouropoulos, Staiger & Jackson, 2010) were reported to be more proximal factors through which expectancies may convey drinking and related problems. Fourth, using cross-sectional data does not rule out the possibility of reverse causality. Theory suggests that alcohol expectancies affect consumption and in turn the risk for ARPs (Goldman, 1994) , but there is also evidence that the experience of such problems may alter expectancies and as well drinking behavior (Sher, Wood, Wood & Raskin, 1996) . Fifth, the measure of five or more drinks at a single occasion may have underestimated high-risk drinking among women. A 'cut-off' of four drinks in a row may provide a more suitable indicator of EHD in this subsample (Herring, Berridge & Thom, 2008) . Moreover, other aspects such as the time of day or the day of the week in which alcohol is consumed might reflect the patterning of drinking in more detail (Single & Leino, 1998) . Finally, the study did not take account of the fact that younger and older drinkers may differ in terms of the valence of expected alcohol outcomes, which have been argued to be important in predicting drinking behavior (Leigh, 1989) . However, there is evidence suggesting that subjective evaluations only have little predictive power when considered together with the likelihood of an expected alcohol effect (Fromme, Stroot & Kaplan, 1993) .
The identification of cognitive pathways to alcohol-related problems has important implications for prevention and treatment. There is good evidence from randomized, placebo-controlled trials for the effectiveness of expectancy-based interventions in reducing heavy drinking in young adults by challenging expectancies of sociability (Darkes & Goldman, 1998; Lau-Barraco & Dunn, 2008; Scott-Sheldon, Terry, Carey, Garey & Carey, 2012) . Challenging expectancies of relaxation and enhancing expectancies of impairment may be potentially effective in reducing high-risk This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
drinking in older individuals. Research is needed to evaluate the effectiveness of expectancy challenge intervention in these groups. Finally, the consideration of negative alcohol expectancies may help identifying young and early middle-aged adults at high risk for ARPs, even if they have not previously exhibited repeated excessive drinking.
